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When  you  are  registered  for  certain  distance  learning  courses,  you  are  expected  to  submit  completed  projects  for 
correction.  Try  to  submit  each  project  as  soon  as  you  complete  it.  Do  not  submit  more  than  one  Project  Booklet  in 
one  subject  at  the  same  time.  Before  submitting  your  Project  Booklet,  please  check  the  following: 

• Is  the  project  completed?  If  not,  explain  why. 

• Has  your  work  been  reread  to  ensure  accuracy  in  spelling  and  details? 

• Is  the  booklet  cover  filled  out  and  the  correct  module  label  attached? 

MAILING 

1 . Postage  Regulations 

Do  not  enclose  letters  with  your  project  or  Project  Booklets. 

Send  all  letters  in  a separate  envelope. 

2.  Postage  Rates 

Put  your  project  or  Project  Booklet  in  an  envelope  and  take  it  to  the  post  office  and  have  it  weighed. 
Attach  sufficient  postage  and  seal  the  envelope.  Project  Booklets  will  travel  faster  if  sufficient  postage  is 
used  and  if  they  are  in  large  envelopes  that  do  not  exceed  two  centimetres  in  thickness. 

FAXING 

1.  Project  Booklets  may  be  faxed  to  the  school  with  which  you  are  registered.  Contact  your  teacher  for  the 
appropriate  fax  number. 

2.  All  faxing  costs  are  the  responsibility  of  the  sender. 

E-MAILING 


It  may  be  possible  to  e-mail  your  completed  project  to  the  school  with  which  you  are  registered.  Contact  your 
teacher  for  the  appropriate  e-mail  address. 
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PROJECT  BOOKLET 
APPLIED  MATHEMATICS  20:  MODULE  3 

Your  mark  for  this  module  will  be  determined  by  how  well  you  do  on  the  module  project  in  this 
Project  Booklet  and  the  module  assignment  in  the  Assignment  Booklet. 

The  value  of  each  part  of  the  module  project  is  stated  in  the  left  margin  of  this  booklet.  The  total 
value  of  the  module  project  is  40  marks. 

Read  all  parts  of  this  booklet  carefully  and  record  your  answers  in  the  appropriate  place.  Work 
slowly  and  carefully.  If  you  are  having  difficulities,  go  back  and  review  the  appropriate  activity  in 
the  Student  Module  Booklet. 

Be  sure  to  complete  all  parts  of  the  project  and  proofread  your  responses  before  submitting  this 
project  to  your  teacher.  If  you  require  more  room  for  any  response,  use  your  own  paper  and  attach 
it  securely  to  this  booklet. 


Module  Project:  Skydiving 

Your  project  for  Module  3:  Linear  Systems  is  Skydiving.  This  project  involves  modelling  a 
skydive  in  the  dive  position  and  in  the  spread  stable  position  using  linear  equations  and  graphs. 
You  will  then  investigate  the  nature  of  the  descent  during  the  skydive  by  creating  a table  of  data 
and  graphing  the  data. 

1.  Turn  to  pages  140  and  141  of  the  textbook  and  answer  exercises  1 and  2 of  “Deploying  a 
Parachute”  for  a skydiver  in  the  dive  position.  Assume  a terminal  velocity  of  80  m/s.  Also, 
whenever  you  are  given  a blank  calculator  screen,  sketch  what  appears  on  your  display. 

Textbook  exercise  l.a.: 
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Textbook  exercise  l.b.: 


Textbook  exercise  lx.: 


Textbook  exercise  l.d.: 
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Textbook  exercise  2.<L: 
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2.  Turn  to  page  158  of  the  textbook  and  answer  exercise  1 of  “Skydiving  to  Terminal  Velocity.” 
Remember  to  reset  your  window  to  the  appropriate  settings.  Sketch  what  appears  on  your 
display  in  the  blank  calculator  screens  provided. 
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3.  Turn  to  page  158  of  the  textbook  and  answer  exercise  2 of  “Skydiving  to  Terminal  Velocity.” 
You  may  need  to  review  Utility  18  on  pages  411  and  412  of  the  textbook.  Sketch  what 
appears  on  your  display  in  the  blank  calculator  screens  provided. 
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4.  Turn  to  page  159  of  the  textbook  and  refer  to  exercise  3 of  “Skydiving  to  Terminal  Velocity.” 

Analyse  how  a skydiver  drops  from  an  airplane  and  lands  on  the  ground,  and  represent  your 
analysis  graphically.  Note:  You  may  use  a spreadsheet  to  complete  exercises  4.a.  to  4.d. 

a.  Prepare  a table  of  values  with  time  as  the  independent  variable  (in  one  column)  and 
height  as  the  dependent  variable  (in  the  next  column)  for  a jump  in  the  dive  position. 
Your  table  of  values  should  include  the  following: 

• an  initial  height  (one  that  you  choose) 

The  height  should  be  more  than  3000  m but  not  exceeding  4000  m.  Also,  avoid 
using  3600  m.  This  way  your  analysis  will  be  different  from  the  student’s  work 
displayed  in  the  textbook.  Note  that  your  chosen  initial  height  corresponds  to  the 
height  when  / = 0. 

• the  height  at  each  second  of  the  jump  until  terminal  velocity  is  reached 
Indicate  the  terminal  velocity  for  the  jump. 

• the  precise  time  and  height  at  which  the  jumper  first  reaches  terminal  velocity 

• the  time  and  height  for  every  3 s (or  shorter)  of  the  jump  at  terminal  velocity 

End  this  stage  at  a whole  number  of  seconds  for  ease  of  graphing  and  further 
calculations. 

• the  time  and  height  for  every  20  s (or  shorter)  of  the  jump  with  the  parachute  open 

Make  sure  you  have  the  parachute  open  in  time — well  above  the  minimum  safe 
height. 

• the  precise  time  (and  corresponding  height)  when  the  jumper  reaches  the  ground 
Identify  the  parts  of  the  table  corresponding  to  each  of  the  three  stages  of  the  jump. 


(There  is  more  room  given  on  the  next  page.) 
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b.  Make  a graph  of  the  data  in  exercise  4.a.,  showing  how  height  changes  with  respect  to 
time  for  a jump  in  the  dive  position.  Identify  the  parts  of  the  graph  corresponding  to  the 
three  stages  of  the  jump. 
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c.  Prepare  a table  of  values  with  time  as  the  independent  variable  and  height  as  the 

dependent  variable  for  a jump  involving  a spread  stable  position.  (Refer  to  exercise  4.a. 
Use  the  same  initial  height  and  a similar  method  to  generate  the  data.) 
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do  Make  a graph  of  the  data  in  exercise  4.c.,  showing  how  height  changes  with  respect  to 
time  for  a jump  in  the  spread  stable  position.  Identify  the  parts  of  the  graph 
corresponding  to  the  three  stages  of  the  jump. 


e.  State  and  compare  the  total  times  in  the  air  for  the  dive  position  and  for  the  spread  stable 
position. 
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5.  Show  illustrations  or  photographs  of  skydivers  in  the  dive  position,  the  spread  stable  position, 
and  the  open  parachute  stage  of  a jump. 
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INSTRUCTIONS  FOR  SUBMITTING 
THIS  DISTANCE  LEARNING  ASSIGNMENT  BOOKLET 


When  you  are  registered  for  distance  learning  courses,  you  are  expected  to  regularly  submit  completed 
assignments  for  correction.  Try  to  submit  each  section  of  assignments  as  soon  as  you  complete  it.  Do  not  submit 
more  than  one  Assignment  Booklet  in  one  subject  at  the  same  time.  Before  submitting  your  section  assignments 
or  your  Assignment  Booklet,  please  check  the  following: 

• Are  all  the  assignments  completed?  If  not,  explain  why. 

• Has  your  work  been  reread  to  ensure  accuracy  in  spelling  and  details? 

• Is  the  booklet  cover  filled  out  and  the  correct  module  label  attached? 

MAILING 

1 . Postage  Regulations 

Do  not  enclose  letters  with  your  assignments  or  Assignment  Booklets. 

Send  all  letters  in  a separate  envelope. 

2.  Postage  Rates 

Put  your  assignments  or  Assignment  Booklet  in  an  envelope  and  take  it  to  the  post  office  and  have  it 
weighed.  Attach  sufficient  postage  and  seal  the  envelope.  Assignment  Booklets  will  travel  faster  if  sufficient 
postage  is  used  and  if  they  are  in  large  envelopes  that  do  not  exceed  two  centimetres  in  thickness. 

FAXING 

1.  Assignment  Booklets  may  be  faxed  to  the  school  with  which  you  are  registered.  Contact  your  teacher  for  the 
appropriate  fax  number. 

2.  All  faxing  costs  are  the  responsibility  of  the  sender. 

E-MAILING 

It  may  be  possible  to  e-mail  your  completed  assignments  to  the  school  with  which  you  are  registered.  Contact 
your  teacher  for  the  appropriate  e-mail  address. 
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ASSIGNMENT  BOOKLET 
APPLIED  MATHEMATICS  20:  MODULE  3 

Your  mark  for  this  module  will  be  determined  by  how  well  you  do  on  the  module  assignment  in 
this  Assignment  Booklet  and  the  module  project  in  the  Project  Booklet. 

The  value  of  each  part  of  the  module  assignment  is  stated  in  the  left  margin  of  this  booklet.  The 
total  value  of  the  module  assignment  is  60  marks. 

Read  all  parts  of  this  booklet  carefully  and  record  your  answers  in  the  appropriate  place.  Work 
slowly  and  carefully.  If  you  are  having  difficulties,  go  back  and  review  the  appropriate  activity  in 
the  Student  Module  Booklet. 

Be  sure  to  complete  all  parts  of  the  assignment  and  proofread  your  responses  before  submitting 
this  assignment  to  your  teacher. 


Module  Assignment 

1.  Determine  whether  (60, 95)  satisfies  the  following  system.  Show  your  work. 


•V=3JC  + 55  © 

y=^x+ 15  © 
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2.  Solve  the  following  system  of  equations  graphically.  Check  your  solution. 


y = 3 x + 8 0 

y=—x+4  © 


© 


3.  Give  any  linear  system  of  two  equations  that  has  a solution  of  (3,5). 
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4.  Refer  to  the  graph  of  the  system  of  equations  given. 


y= 2x+3  © 

y =~3x+5  © 

a.  Which  of  the  identified  points  satisfies 
equation  ©? 


b.  Which  of  the  identified  points  does  not 
satisfy  the  system  nor  either  equation? 


y 


c.  Which  of  the  identified  points  satisfies  the  system  of  equations? 


5.  Aladdin  and  Mo  went  skydiving.  Each  went  up  with  a different  airplane.  Even  though 

Aladdin  jumped  after  Mo,  both  reached  terminal  velocity  at  the  same  time.  However,  Aladdin 
reached  a terminal  velocity  of  65  m/s  at  3000  m and  Mo  reached  a terminal  velocity  of 
50  m/s  at  2610  m.  Their  height  above  ground  as  they  continue  at  terminal  velocity  is 
indicated  by  the  following  system  of  equations,  where  h is  the  height  (in  metres)  above 
ground  and  t is  the  elapsed  time  (in  seconds)  since  reaching  terminal  velocity. 

h = - 65 1 + 3000  © ^—Aladdin 

/*  = -50/  + 2610  © Mo 

a.  Graph  the  system  of  equations  on  your  graphing  calculator.  Sketch  your  graph,  labelling 
the  axes  and  indicating  the  scale. 
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b.  Determine  the  point  that  satisfies  the  system  of  equations. 


c.  Check  that  the  point  you  found  satisfies  the  system  of  equations. 


d.  How  much  time  elapsed  before  Aladdin  and  Mo  both  reached  the  same  height? 


e.  At  what  altitude  did  Aladdin  and  Mo  both  reach  the  same  height? 


6.  The  following  system  is  to  be  solved  graphically: 


2 1 3 

3 2y  2 

3 , 3 10 

4 2 y 


O 

© 


a.  When  using  a graphing  calculator,  indicate  the  equations  you  must  enter  into  the  equation 
editor.  Fill  in  the  blank  calculator  display. 
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b.  Sketch  the  graphs  of  the  equations  of  the  system,  indicating  the  scale  on  the  axes. 


c.  Identify  the  intersection  point. 


d.  Check  that  the  intersection  point  you  identified  satisfies  the  original  system  of  equations. 
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7.  Rebecca  invested  $3000  of  the  money  she  made  from  her  summer  job.  Rebecca  invested  part 
of  it  at  her  bank  at  a rate  of  4%  per  annum.  She  then  invested  the  rest  at  a new  bank  at  a rate 
of  7%  per  annum.  At  the  end  of  the  year,  Rebecca  earned  a total  of  $174  in  interest  on  her 
savings. 

Write  a system  of  equations  in  two  variables  that  would  allow  you  to  determine  the  amount 
invested  at  each  bank.  Indicate  what  each  variable  of  the  system  represents. 


8.  Darren  enclosed  a rectangular  pen  against  a bam.  He 
used  80  m of  electric  fencing  for  three  sides  and  left  the 
side  next  to  the  bam  unfenced.  Darren  made  the  length 
twice  as  long  as  the  width. 

Write  a system  of  equations  in  two  variables  that  would 
allow  you  determine  the  length  and  width  of  the  pen. 
Indicate  what  each  of  the  variables  of  the  system 
represents. 
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9.  An  airplane  cruises  at  120  km/h  in  still  air.  One  day,  when  the  wind  was  blowing  steady  from 
the  west,  the  airplane  travelled  west  (flying  into  the  wind)  and  landed  at  its  destination  after 
1.5  h.  The  airplane’s  return  trip  (flying  with  the  wind)  was  only  1.0  h long.  On  both  legs,  the 
airplane  travelled  at  its  cruising  speed  (measured  with  respect  to  the  air  surrounding  the 
airplane). 

a.  Write  a system  of  equations  that  would  allow  you  to  determine  the  speed  of  the  wind 
blowing  that  day  and  the  distance  travelled  each  way. 


b.  When  solving  the  system  of  equations  graphically,  what  equations  would  you  enter  into 
the  equation  editor?  Fill  in  the  blank  calculator  display. 


c.  Indicate  what  the  variable  X and  Y represent. 
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10.  Solve  the  following  systems  of  equations  by  substitution.  Show  your  work. 

a.  y = 2x  + l0  Q 

y = 130  @ 


b.  2a  + 32>  = 35  Q 

£>  = 10  @ 
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c.  3x  + 5y~\2  Q 
*+3y=6  (2) 


11.  Solve  the  following  systems  of  equations  by  elimination.  Show  your  work. 
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© 


b.  6x  +— y = 9 © 


2x+jy=7  © 


© 


c.  3*-5;y  = -21  © 

2x  + 21y  = 59  © 
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12.  Solve  the  following  system  algebraically.  Show  your  work. 


O 

© 
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13.  Indicate  which  algebraic  method — elimination  or  substitution — you  think  is  easier  to  use 
when  solving  the  following  system  of  equations.  Explain  your  answer.  (You  do  not  have  to 
solve  the  system.) 

2>x-l  y = \0  (7) 

1 x + 2y  = 5 © 


14.  It  is  possible  that  a system  of  equations  may  not  have  a solution. 

a.  Explain  how  you  can  tell  by  inspection  (rather  than  by  trying  to  solve)  that  a system  of 
two  linear  equations  has  no  solution. 


b.  Write  a system  of  two  linear  equations  having  no  solution. 


15.  A concert  promoter  set  the  following  ticket  prices  for  an  event:  $8  for  adults  and  $5  for 
students.  There  were  1800  tickets  sold  for  a total  of  $12  750. 


© 


a.  Write  a system  of  equations  in  two  variables  to  model  the  situation. 
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b.  Solve  the  system  of  equations. 


c.  Indicate  the  number  of  adult  tickets  and  student  tickets  that  were  sold. 


© 


d.  Check  that  your  answer  fits  the  situation. 


©2001 


